Deletion of C-terminal residues of Escherichia coli ribosomal protein L10 causes the loss of binding of one L7/L12 dimer: ribosomes with one L7/L12 dimer are active.
Escherichia coli ribosomal protein L10 binds the two L7/L12 dimers and thereby anchors them to the large ribosomal subunit. C-Terminal deletion variants (Delta10, Delta20, and Delta33 amino acids) of ribosomal protein L10 were constructed in order to define the binding sites for the two L7/L12 dimers and then to make and test ribosomal particles that contain only one of the two dimers. None of the deletions interfered with binding of L10 variants to ribosomal core particles. Deletion of 20 or 33 amino acids led to the inability of the proteins to bind both dimers of protein L7/L12. The L10 variant with deletion of 10 amino acids bound one L7/L12 dimer in solution and when reconstituted into ribosomes promoted the binding of only one L7/L12 dimer to the ribosome. The ribosomes that contained a single L7/L12 dimer were homogeneous by gel electrophoresis where they had a mobility between wild-type 50S subunits and cores completely lacking L7/L12. The single-dimer ribosomal particles supported elongation factor G dependent GTP hydrolysis and protein synthesis in vitro with the same activity as that of two-dimer particles. The results suggest that amino acids 145-154 in protein L10 determine the binding site ("internal-site") for one L7/L12 dimer (the one reported here), and residues 155-164 ("C-terminal-site") are involved in the interaction with the second L7/L12 dimer. Homogeneous ribosomal particles containing a single L7/L12 dimer in each of the distinct sites present an ideal system for studying the location, conformation, dynamics, and function of each of the dimers individually.